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(54) AERATION MIXING APPARATUS 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To provide an apparatus which utilizes 
existing air supplying means to the maximum possible extent and utilizing 
the characteristics of a draft tube type mechanical aeration mixing 
apparatus. 

SOLUTION: The aeration mixing apparatus is furnished with a draft tube 
2 which is arranged perpendicularly within a treating vessel 1 and mixing 
means 5 which is exists in the draft tube and is rotated by a motor 3 
through a drive shaft 4. The mixing means 5 generate descending flow in 
the draft tube by rotation of its mixer blades 6 and circulates the liquid 
from the bottom end of the tube through its outside to the top end. an 
air diffusion plate 7 is disposed as air diffusing means on the upstream 
side of the mixer blades of the mixing means. An air bubble guide is 
preferably disposed between the air diffusion means and the mixer 
blades. The air diffusion means is preferably an air diffusion plate or air 
diffusion pipe of generating fine air bubbles below 100 urn. Such air 
diffusing means is preferably a 'disk Diffuser (R)' made of Ataka Industry 
Co., Ltd. 




hi 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

http://www1 9.ipdl.ncipi.go.jp/PA1 / result/detail/ main/wAAADda45 JDA41 5053371 P1 .htm 



2004/11/29 



Searching PAJ 




[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/ detail/ main/ wAAADda45 JDA41 5053371 P 1 Mm 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim^The aeration churning equipment which possesses the churning means which is located in the draft 
tube arranged perpendicularly in a processing tub. and the draft tube, and rotates through a driving shaft by the 
motor and a churning means makes generate downward flow in the draft tube by rotation of the impeller, and is 
characterized by to be formed an aeration means in the upstream of the impeller of a churning means from this 
tube lower limit in the churning equipment which makes circulate through liquid to upper limit through the 

[ClaiTa Aeration churning equipment according to claim 1 characterized by preparing the cellular guide 
between an aeration means and an impeller. . 
[Claim 3] Aeration churning equipment according to claim 1 or 2 characterized by an aeration means be.ng the 
diffusion plate or powder trachea which generates detailed air bubbles 100 micrometers or less. 
[Claim 4] Aeration churning equipment according to claim 1 to 3 characterized by an aeration means being 
doughnut-like the diffusion plate or powder trachea allotted in accordance with this tube inside in the upstream 

of the impeller in the draft tube. ... u ■ - 

[Claim 5] Aeration churning equipment according to claim 1 to 3 characterized by an aeration means being 
doughnut-like the diffusion plate or powder trachea allotted to this tube exterior in the shape of a said alignment 
in the upstream of the impeller in the draft tube. 

[Claim 6] Aeration churning equipment according to claim 1 to 3 characterized by aeration means being many the 
powder tracheae or diffusion plates which were arranged on the radial on the outside of the draft tube. 
[Claim 7] Aeration churning equipment according to claim 3 to 6 with which level of a diffusion plate or a powder 
trachea is characterized by being lower parts 0.3-3m from a processing oil level. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the oxygen supply to the active sludge in the water treating unit 
which carries out purification processing of the wastewater by the biological-waste-ireatment approaches, such 
as activated sludge treatment, and the aeration churning equipment for mixing. 
[0002] 

[Description of the Prior Art] By the activated sludge treatment of wastewater, draft tube type downward flow 
mold aeration churning equipment is used from the former. This equipment produces downward flow by rotation 
of the impeller prepared in the draft tube, and carries out beating of the air supplied from the air supply means 
installed in the wing downstream with this fluid. The air by which beating was carried out serves as detailed air 
bubbles, and flows the inside of a tube caudad. In this process, detailed air supplies dissolved oxygen required for 
penetration and a microorganism into liquid. 

[0003] Thus, churning for preventing sedimentation of the active sludge of processing liquid in the tank and 
beating of the air supplied to active sludge are performed by rotation of this impeller, and, on the other hand, air 
supply is performed by the blower etc. In this way, by performing churning and beating, and air supply with a 
separate means, in performing rough control of DO (Dissolved Oxygen: dissolved oxygen concentration) etc., 
there is the description of being easy to carry out management. By furthermore adjusting operation according to 
an individual, operation at the optimal effectiveness point which each has is possible. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the draft tube type downward flow mold aeration 
churning method, it depends for churning for preventing sedimentation of the active sludge of processing liquid in 
the tank, and beating of the air supplied to active sludge on the stream produced by rotation of an impeller as 
mentioned above. Thus, in order to depend for two different roles on one means, about DO control of which 
precision is required more, DO controllability became a little difficult, and there was a fault, like beating of air 
takes big power. 

[0005] Moreover, with draft tube type machine aeration churning equipment, there was the description which can 
reduce efficiently the power which both need as mentioned above by operating churning and beating, and air 
supply at the maximum effectiveness point according to an individual. Power, such as little air supply or a blower, 
was able to supply oxygen required for active sludge at least, especially, since churning and beating capacity are 
high. 

[0006] However, the example of the blower which is an air supply means which considers renewal only of an 
oxygen supply means is increasing in recent years in the existing state at the time of renewal of a facility. 
[0007] The greatest description of draft tube type machine aeration churning equipment is that it lowers total 
power cost by operating efficiently this churning and beating, and an air supply means according to an individual. 
The power which an air supply means takes from the first with this equipment is small, and its power required at 
churning and beating is relatively high. For this reason, reduction-ization of total power cost cannot be attained 
under the power conditions [ say / that only an air supply means uses an established blower etc. ] fixed 
beforehand. 

[0008] This invention makes it a technical problem to offer the equipment which made the most of the existing 
air supply means, and employed the description of draft tube type machine aeration churning equipment 
efficiently in view of the above actual condition. 
[0009] 
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Weans for Soothe Problem] Raft tube which 
SeSS^^^ 

KTthe aeration ohuming equipment by this invention, it is desirable that the celluiar guide is prepared 
\^T^^~l^!^ or powder trachea which generates detailed I ai. ' bobbies '00 
ITromeUrs "less preferably. The "disk dWuser" by Ataka ConsUuchon & Engmeenng Co.. Ltd. can use * 

wS'ZZSZZZZ Zdksion plate of the shape of a doughnut allotted I to this tube eerier in the 
Sape o^a assignment In the upstream of the impeller in the dWusion plate of the shape of a doughnut 

^che^^^ 

V00% ttZtXESlZ p^aCder trachea, it is desirable that they are lower parts 0.3-3m 
from a processing oil level. 

^VrZr in the draft tube Using the force which this fluid has, it generates near the process.ng tub front face. 
Z 3£J£S5£S3l* fluid which is piling up is .ad in the draft tub*and I the ™£>~**-> 

^ d4ft iube TlndTrTs supplied into liquid through this using the existing blower etc. Usually an .stab shed 

the draft tube, and the dissolution of oxygen is performed. cmnlv 
[00171 Although both the functions of churning and air beating were requ.red of the .mpeller in order to supply 
detaL ^ bubbles wfch an aeration means by this invention conventionally, there is no need for a,r beating 
S reduction-ization of the power which churning and beating take to this is attained, DO control by churning 
and beating + aeration is possible, and more precise control is attained. 

[0018] In addition, in JP.57-31946.Y, the method which involves in atmospheric to ^^ ^ 

the oil level of the draft tube upper part is taken, without using a diffusion plate. ^^^^^Z 
the ejector systems, the air involved in the interior of the draft tube serves as 

carried out therefore oxygen dissolution ability falls. Equipment given in JP.55-29756 B is almost the same as 
ST^M technique mentioned above, and it is not efficient so that 

DO control and use of an established blower. Furthermore, the equipment of JP.5-177193.A forms the self 
^^™xy£n dissolution equipment using the ejector by screw revolution in ^£^^"2^ 
OxviTen dissolution effectiveness is usually inferior with an ejector system compared with other diffusion plate 
another impeller is prepared in the draft tube in order to compensate this and to carry out 
circulation in a tub, it is equipment as a result with bad effectiveness. 

[Embodiment of the Invention] This invention is concretely explained based on an example 
0020] Setting to example 1 drawing 1 , aeration churning equipment is a process.ng tub (1) The_ draft ^tube 
^n g X^n6louJv insidelzlBraft tube (2) It is located -side and is a ^^T^^^^ 
™nt minded and rotated (5) It comes to provide. Churning means (5) The impeller (6) It is the draft tube U) by 
^ion Downward ^ is generLdTnside and it is this tube (2). Liquid is circulated from a lower 
LTtThroug^ TthTexterior. Impeller of a churning means (6) To the upstream, an aeration means is the draft tube 
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(2) It is allotted outside in the shape of a said alignment perforated plate-like doughnut-like diffusion plate (7) 
with which an aeration means has 80-100 micrometers of diameters of an average hole it is . Powder trachea (7) 
Level is 0 6m of lower parts from a processing oil level. In addition, impeller (6) The distance with the water 
surface is 1 4m. powder trachea (7) **** — blower (8) from — feed pipe (9) it minds and air supplies — having - 
- powder trachea (7) The detailed air bubbles of 100 micrometers or less of diameters of air bubbles are 

generated. . 

[0021] It sets to example 2 drawing 2 , and is the draft tube (2). It expands in the shape of a trumpet, and upper 

limit is a doughnut-like diffusion plate (7) as an aeration means. Draft tube (2) It is allotted outs.de in the shape 

of a said alignment Powder trachea (7) Level is 1.5m of lower parts from a processing oil level. Draft tube (2) 

The cellular cone-like guide (10) is arranged on the trumpet-like limb (2a). 

[0022] Other configurations are the same as the thing of the example 1 shown in drawing 1 . 

[0023] It sets to example 3 drawing 3 , and is the draft tube (2). The inside of a trumpet-like limb (2a) prepared 

in upper limit is met and it is a doughnut-like diffusion plate (7) as an aeration means. It is allotted. Powder 

trachea (7) Level is 0.5m of lower parts from a processing oil level. 

[0024] Other configurations are the same as the thing of the example 1 shown in drawing 1 . 

[0025] It sets to example 4 drawing 4 , and is the draft tube (2). Outside, many powder tracheae (11) are allotted 

to the radial as an aeration means. 

[0026] Other configurations are the same as the thing of the example 1 shown in drawing 1 . 

[0027] It sets to example of comparison 1 drawing 5 , and is the draft tube (2). It sets inside and is a diffusion 

plate (7). Impeller of a churning means (6) It is allotted down-stream. 

[0028] Other configurations are the same as the thing of the example 1 shown in drawing 1 . 

[0029] It is an impeller (6) so that the bottom of the tank section rate of flow may serve as 0.1 m/ s on the same 

conditions in the aeration churning equipment of the evaluation trial example 1, and the aeration churning 

equipment of the example 1 of a comparison. The engine speed was adjusted and the power requirement for 

agitation and mixing, blower power, and oxygen dissolution effectiveness were measured. This measurement 

result is shown in Table 1 . 

[0030] 
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[0031] The example 1 of blower power is a little higher to oxygen dissolution effectiveness being almost 
comparable so that more clearly than Table 1 . Although aeration depth of water is shallow, since the need 
pressure of a diffusion plate is high, this is considered that power was improved as a result. On the other hand, 
the example 1 of the power requirement for agitation and mixing is clearly smaller. This is because the power 
which makes the lower part in the draft tube flow down the air air-bubbles group supplied to the impeller lower 
part in the example 1 of a comparison to only the power which circulates the air bubbles beforehand made 
detailed inside the draft tube being required, and the power which carries out beating of this air air-bubbles 
group further are required of an example 1 . 

[0032] In addition, diffusion plate of the example 1 of a comparison (7) It is the diffusion plate (7) of an example 1 
to forming the air bubbles of 0.5-1 mm of diameters of air bubbles. The effectiveness by forming the air bubbles 
of 80-100 micrometers of diameters of air bubbles is also large. 
[0033] 

[Effect of the Invention] It is important for the oxygen dissolution overly to obtain detailed air bubbles using a 
diffusion plate with a high aeration pressure. With the aeration churning equipment by this invention, since the 
aeration means is formed in the upstream of the impeller of a churning means, aeration depth of water can be 
made shallow and, thereby, the existing blower can be used. The inside of the draft tube is led to these detailed 
air bubbles in the direction of the lower part with the impeller in the draft tube, and the oxygen dissolution is 
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[0034] Although the function of beating of churning and the supplied air was conventionally required of this 
impeller in order to supply detailed air bubbles with an aeration means beforehand, the need for air beating is 
lost by this invention. Reduction-ization of the power which churning and beating take to this is attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ... , r«,„^ am „i- 

[Drawing 1] It is the vertical cross section showing the outline of the aeration churning equipment of an example 

fprawing 2] It is the vertical cross section showing the outline of the aeration churning equipment of an example. 

[Drawing 3] It is the vertical cross section showing the outline of the aeration churning equipment of an example 

[Drawing 4] It is the vertical cross section showing the outline of the aeration churning equipment of an example 

[Drawing 5] It is the vertical cross section showing the outline of the aeration churning equipment of the 
example 1 of a comparison. 
[Description of Notations] 

(1) : processing tub 

(2) : draft tube 

(5) : churning means 

(6) : impeller 

(7) : diffusion plate 

(8) : blower 

(10): A cellular guide 
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DRAWINGS 



TDrawing 1] 




[Drawing 3] 
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